Induction of apoptosis by cladribine (2-CdA), gemcitabine and other chemotherapeutic drugs on CD34+/CD38+ and CD34+/CD38- hematopoietic progenitor cells: selective effects of doxorubicin and 2-CdA with protection of immature cells.
Due to the emerging role of high dose chemotherapy with stem cell rescue and ex vivo purging in hematological diseases, we examined the effect of chemotherapeutic drugs on the rate of apoptosis in more mature CD34+/CD38+ and less differentiated CD34+/CD38- stem cells. CD34+ cells were obtained by cell apheresis from healthy donors (n = 25) or patients (n = 25) prepared for high dose chemotherapy and stem cell transplantation. Cells were incubated with different concentrations of doxorubicin, mitoxantrone, mafosphamide, cladribine or gemcitabine. Apoptosis was determined after 24 and 48 h. Generally, the percentage of apoptotic cells was higher in the more mature CD34+/CD38+ progenitor population than in the less differentiated CD34+/CD38- cells. By analysis of variance (ANOVA) significantly (p < 0.05) more apoptotic cells within the CD34+/CD38+ progenitors were calculated after incubation with mafosphamide, doxorubicine and cladribine. Mafosphamide induced the highest rate of apoptosis on CD34+/CD38- cells, whereas doxorubicine had nearly no effect on this immature population. Dose effect plots for mafosphamide and doxorubicin were steep, suggesting a large therapeutic index. The dose response of cladribine showed a flat course. Furthermore we found a selective induction of apoptosis by doxorubicin and cladribine on more mature CD34+/CD38+ progenitors in contrast to simultaneous protection of CD34+/CD38- progenitors. From these findings, in particular the demonstrated low stem cell toxicity, we conclude that doxorubicin and cladribine might be efficient alternatives in ex vivo purging of autologous grafts, as well as safe components in primary treatment schedules of lymphomas or prior to stem cell harvest with respect to stem cell toxicity.